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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biosignal detecting 
method capable of continuously detecting the biosignal strength 
and of determining whether or not a patient in a hospital is 
presently in or out of bed, and a determination method and a 
monitoring device for sleeping conditions. 
SOLUTION: A non-invasive sensor 1 is provided for detecting 
biosignals such as breath, heartbeats, from a subject, and an 
environmental noise sensor 2 is provided for detecting noises in 
the environment where the subject is located. The biosignal 
strength is measured to determine whether biosignals are issued, 
according to the strength of signals outputted from these sensors. 
Further, in combination with an out-bed sensor 1 1 for confirming 
that the subject is out of bed, a means is provided to determine the 
sleeping conditions, whether the patient is in or out of bed, the 
reduction or stop of biosignals from the patient, or the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 
[Claim 1] 

The biomedical signal measuring method on the strength characterized by forming the non-invasion sensor which 
detects biomedical signals which lie, such as a test subject's breathing and a heartbeat, and the environmental noise 
sensor which detects the noise within the environment where the test subject has been stationed, and measuring the 
reinforcement of a biomedical signal from the output signal reinforcement of these sensors. 
[Claim 2] 

The biomedical signal measuring method [ according to claim 1 ] on the strength characterized by searching for the 
difference of the signal strength of said non-invasion sensor, and the signal strength of an environmental noise 
sensor furthermore, and measuring the reinforcement of a biomedical signal from this signal strength difference. 
[Claim 3] 

Claim 1 characterized by computing biomedical signal reinforcement by controlUng the output signal of said non- 
invasion sensor, and an output signal with an environmental noise sensor by the automatic-gain-control (AGC) 
means in the magnitude of the predetermined range, and outputting the parameter obtained from the value of the 
signal gain in the control circuit in that case as output signal reinforcement of said signal, and a biomedical signal 
measuring method [ according to claim 2 ] on the strength. 
[Claim 4] 

The biomedical signal measuring method [ according to claim 1 ] on the strength characterized by judging with the 
body motion by the test subject occurring when the time amount to which the magnitude of said non-invasion 
sensor has exceeded the predetermined range becomes beyond fixed time amount. 
[Claim 5] 

The non-invasion sensor which detects biomedical signals which lie, such as a test subject's breathing and a 
heartbeat, The environmental noise sensor which detects the noise within the environment where the test subject has 
been stationed, By forming the bed leaving sensor which detects a test subject's bed leaving, and asking for the 
reinforcement of a biomedical signal from the output of the output of said bed leaving sensor and the output of said 
non-invasion sensor, and an environmental noise sensor The sleeping house keeping approach characterized by 
supervising sleeping conditions, such as lying in bed/bed leaving, a biomedical signal fall and a halt, or generating 
of a body motion. 
[Claim 6] 

The sleeping house keeping approach according to claim 5 characterized by searching for the difference of the 
signal strength of said non-invasion sensor, and the signal strength of said environmental noise sensor, and asking 
for biomedical signal reinforcement from this signal strength difference. 
[Claim 7] 

Claim 5 characterized by computing biomedical signal reinforcement by controlling the output signal of said non- 
invasion sensor, and an output signal with an environmental noise sensor by the automatic-gain-control (AGC) 
means in the magnitude of the predetermined range, and outputting the parameter obtained from the value of the 
gain of the signal in the control circuit in that case as output signal reinforcement of said signal, and the sleeping 
house keeping approach according to claim 6. 
[Claim 8] 

The non-invasion sensor which detects a test subject's biomedical signal and body motion which lie, and the 
environmental noise sensor which detects the noise within the environment where the test subject has been 
stationed, A signal strength operation means to calculate each signal strength from the output of the bed leaving 
sensor which checks a test subject's bed leaving, and a said non-invasion sensor and an environmental noise sensor. 
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Sleeping house keeping equipmen^^acterized by having a sleeping condit^^udging means to judge lying in 
bedded leaving, a biomedical signal fall, a halt, etc. by using the parameter computed from two or more of said 
signal on the strength or said two or more signals on the strength. 
[Claim 9] 

Sleeping house keeping equipment according to claim 8 characterized by having a signal difference operation 
means to calculate the difference of the signal strength furthermore obtained from the output of said non-invasion 
sensor or an environmental noise sensor, and supervising a test subject's sleeping condition using the output of said 
signal difference operation means in said sleeping condition judging means. 
[Claim 10] 

Sleeping house keeping equipment according to claim 8 characterized by having a body motion detection means to 
detect a body motion, and furthermore supervising generating of a body motion using the output of said body 
motion detection means in said sleeping condition judging means from the output of said non-invasion sensor 
[Claim 11] 

Said body motion detection means is sleeping house keeping equipment according to claim 10 characterized by 
judging with the body motion by the test subject occurring when the time amount to which the magnitude of the 
output of a non-invasion sensor has exceeded the predetermined range becomes beyond fixed time amount. 
[Claim 12] 

Said signal strength operation means is sleeping house keeping equipment according to claim 8 characterized by 
controlling the output signal of said non-invasion sensor, and an output signal with an environmental noise sensor 
by the automatic-gain-control (AGC) means in the magnitude of the predetermined range, and asking from the 
value of the gain of the signal in the control circuit in that case. 
[Claim 13] 

Said non-invasion sensor is sleeping house keeping equipment according to claim 8 characterized by consisting of 
the tube which has elasticity by the hollow loaded with the tube which has elasticity by the capacitor microphone 
which detects a minute pressure, and the hollow connected to this, or a core wire thinner than the path of a centrum. 

[Claim 14] 

Said bed leaving sensor is sleeping house keeping equipment according to claim 8 characterized by being the sensor 
which detects a load. 
[Claim 15] 

Said bed leaving sensor is sleeping house keeping equipment according to claim 8 characterized by being an 
infrared sensor. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPl are not: responsible for any 
damages caused by t:lie use of this t^ranslatlon . 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the sleeping condition judging approach and sleeping house keeping equipment at the 
biomedical signal detection approach and list which detect the biomedical signal on-the-strength level fall at the 
time of lying in bed while detecting whether lying in bed is carried out to a berth or bedding, or bed leaving is 
carried out. 
[0002] 

[Description of the Prior Art] 

Although care or nursing is performed nurses, such as a family who Hves together, and a male nurse or a hospital 
plant, taking care of the health condition of elderly people or a patient to a man or an inpatient etc. who requires 
elderly people or care, in order to supervise health condition, it is difficult to always escort. 
[0003] 

In order for the family who lives with elderly people to grasp elderly people's health condition and behavior, it is 
necessary to go to see in the room where elderly people are in their room frequently. Moreover, grasping a patient's 
health condition in Nighttime of a nursing home or a hospital cannot but cope with it by periodical round etc., and, 
as for severing a help to a round in practice, it has the present condition of being difficult. Furthermore, it is the 
only approach which is connected at the buzzer at which the bed is equipped with the patient itself when 
abnormalities occur to a patient, and when it lapses into the condition that the patient itself cannot connect using a 
buzzer, it is not helpful in a hospital. Moreover, it is impossible for there to be also those [ no ] who escort in the 
case of solitude elderly people, and to grasp health condition. 
[0004] 

The risk of a life may also be produced, when the abnormalities on the body happen to the elderly people and 
patient who are doing lying in bed to the bed and long duration neglect is carried out as it is. Then, the supervisory 
equipment which can always carry out the monitor of a patient's condition of life and health condition is called for. 
[0005] 

In order to carry out the monitor of a patient's health condition, it becomes it is desirable and indispensable [ the 
equipment which can carry out a monitor in non-invasion ] to carry out to a patient, without applying a physical and 
mental burden. 
[0006] 

this invention people have already proposed the approach of detecting vibration resulting from a test subject's 
heartbeat by non-invasion, and detecting a test subject's heartbeat signal and respiratory signal from the signal by 
the air mat with which the bottom of a test subject was covered, and the fine differential pressure sensor which 
detects the internal pressure, in JP,1 1-19056,A. 

[0007] 

Moreover, in JP,2002-58653,A, the equipment which detects vibration resulting from a test subject's heartbeat by 
non-invasion, and detects a test subject's heartbeat signal and respiratory signal from the signal by the air tube with 
which the bottom of a test subject was covered, and the fine differential pressure sensor which detects the intemal 
pressure is proposed. 
[0008] 

Moreover, the method of performing the judgment of lying in bed or bed leaving is indicated by JP,5-192315,A by 
laying an air mat on a berth or bedding, and detecting the pressure variation of the air mat generated by a body 
motion, changing sides, etc. of people as whether people are doing lying in bed to a berth or bedding, and an 
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approach of judging. 
[0009] 

[Problem(s) to be Solved by the Invention] 

Although it can know that it is during lying in bed, or carrying out bed leaving by the approach of performing the 
judgment of the lying in bed currently indicated by above-mentioned JP,5-1923 1 5,A and bed leaving, the test 
subject under lying in bed cannot know that it is what kind of condition of life and health condition. 
[0010] 

Moreover, when the time and effort which the approach of extracting the heartbeat signal which this invention 
people are indicating in JP,11-19056,A and JP,2002-58653,A, and a respiratory signal takes detecting a signal since 
it is detection of a detailed signal is taken and excessive signals, such as changing sides, input, it may become 
impossible that a signal temporarily detects and there is a problem in respect of a continuity. 
[0011] 

In view of the above-mentioned trouble, it aims continuous at providing with the sleeping condition judging 
approach and sleeping house keeping equipment the biomedical signal detection approach that the judgment of 
lying in bed and bed leaving can be performed, and a list while detection of biomedical signal reinforcement is 
possible for this invention. 
[0012] 

[Means for Solving the Problem] 

The 1st invention is a biomedical signal measuring method, forms the non-invasion sensor which detects 
biomedical signals which lie, such as a test subject's breathing and a heartbeat, and the environmental noise sensor 
which detects the noise within the environment where the test subject has been stationed, and is characterized by 
measuring the reinforcement of a biomedical signal from the output signal reinforcement of these sensors. 
[0013] 

The 2nd invention is the biomedical signal measuring method of the 1st invention, searches for the difference of the 
signal strength of said non-invasion sensor, and the signal strength of an environmental noise sensor further, and is 
characterized by measuring the reinforcement of a biomedical signal from this signal strength difference. 
[0014] 

The 3rd invention is the 1st and the biomedical signal measuring method of the 2nd invention, and is characterized 
by computing biomedical signal reinforcement by controlling the output signal of said non-invasion sensor, and an 
output signal with an environmental noise sensor by the automatic-gain-control (AGC) means in the magnitude of 
the predetermined range, and outputting the parameter obtained from the value of the signal gain in the control 
circuit in that case as output signal reinforcement of said signal. 
[0015] 

The 4th invention is the biomedical signal measuring method of the 1st invention, and when the time amount to 
which the magnitude of said non-invasion sensor has exceeded the predetermined range becomes beyond fixed time 
amount, it is characterized by judging with the body motion by the test subject occurring. 
[0016] 

The non-invasion sensor which the 5th invention is the sleeping house keeping approach, and detects biomedical 
signals which lie, such as a test subject's breathing and a heartbeat, The environmental noise sensor which detects 
the noise within tiie environment where the test subject has been stationed. By forming the bed leaving sensor 
which detects a test subject's bed leaving, and asking for the reinforcement of a biomedical signal from the output 
of the output of said bed leaving sensor and the output of said non-invasion sensor, and an environmental noise 
sensor It is characterized by supervising sleeping conditions, such as lying in bed/bed leaving, a biomedical signal 
fall and a halt, or generating of a body motion. 

[0017] The 6th invention is the sleeping house keeping approach of the 5th invention, and is characterized by 
searching for the difference of the signal strength of said non-invasion sensor, and the signal strength of said 
environmental noise sensor, and asking for biomedical signal reinforcement from this signal strength difference. 
[0018] 

The 7th invention is the 5th and the sleeping house keeping approach of the 6th invention, and is characterized by 
computing biomedical signal reinforcement by controlling the output signal of said non-invasion sensor, and an 
output signal with an environmental noise sensor by the automatic-gain-control (AGC) means in the magnitude of 
the predetermined range, and outputting the parameter obtained from the value of the gain of the signal in the 
control circuit in that case as output signal reinforcement of said signal. 
[0019] 
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The non-invasion sensor which the 8th invention is sleeping house keeping equipment, and detects a test subject's 
biomedical signal and body motion which lie, The environmental noise sensor which detects the noise within the 
environment where the test subject has been stationed, A signal strength operation means to calculate each signal 
strength from the output of the bed leaving sensor which checks a test subject's bed leaving, and a said non-invasion 
sensor and an environmental noise sensor. It is characterized by having a sleeping condition judging means to judge 
lying in bed/bed leaving, a biomedical signal fall, a halt, etc. by using the parameter computed from two or more of 
said signal on the strength or said two or more signals on the strength. 
[0020] 

The 9th invention is sleeping house keeping equipment of the 8th invention, is equipped with a signal difference 
operation means to calculate the difference of the signal strength further obtained from the output of said non- 
invasion sensor or an environmental noise sensor, and is characterized by supervising a test subject's sleeping 
condition using the output of said signal difference operation means in said sleeping condition judging means. 
[0021] 

The 10th invention is sleeping house keeping equipment of the 8th invention, is equipped with a body motion 
detection means to detect a body motion from the output of said non-invasion sensor further, and is characterized by 
supervising generating of a body motion using the output of said body motion detection means in said sleeping 
condition judging means. 
[0022] 

The 1 1th invention is sleeping house keeping equipment of the 10th invention, and it is characterized by judging 
with said body motion detection means having a body motion by the test subject, when the time amount to which 
the magnitude of the output of a non-invasion sensor has exceeded the predetermined range becomes beyond fixed 
time amount. 
[0023] 

The 12th invention is sleeping house keeping equipment of the 8th invention, and said signal strength operation 
means controls the output signal of said non-invasion sensor, and an output signal with an environmental noise 
sensor by the automatic-gain-control (AGC) means in the magnitude of the predetermined range, and is 
characterized by asking from the value of the gain of the signal in the control circuit in that case. 
[0024] 

The 13th invention is sleeping house keeping equipment of the 8th invention, and is characterized by said non- 
invasion sensor consisting of the tube which has elasticity by the hollow loaded with the tube which has elasticity 
by the capacitor microphone which detects a minute pressure, and the hollow connected to this, or a core wire 
thinner than the path of a centmm. 
[0025] 

It is characterized by for the 14th invention being sleeping house keeping equipment of the 8th invention, and said 

bed leaving sensor being a sensor which detects a load. 

[0026] 

The 15th invention is sleeping house keeping equipment of the 8th invention, and it is characterized by said bed 

leaving sensor being an infrared sensor. 

[0027] 

[Embodiment of the Invention] 

It has drawing and the gestalt of operation of this invention is explained to a detail. 

Drawing 1 is the block diagram showing the flow which detects a biomedical signal by the non-invasion concerning 
the gestalt of operation of this invention, calculates the reinforcement of a biomedical signal, and judges that 
sleeping conditions, such as existence of a biomedical signal, and lying in bed/bed leaving, are also by the output, in 
addition, drawing 1 (b) was seen from [ of drawing 1 (a) ] the arrow head - it is a sectional view a part. 
[0028] 

The non-invasion sensor 1 consists of fine differential pressure sensor la and pressure detection tube lb, and is 
arranged on a berth 16. He is trying for pressure detection tube lb to take the large range on the bedding which can 
detect a pressure by turning up several times, as shown in drawing 1 . 
[0029] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the flow which detects a biomedical signal by the non-invasion 
concerning the gestalt of operation of this invention, and detects a biomedical signal using this detecting signal. 
[Drawing 2] It is the top view showing another example of a bed leaving sensor. 
[Drawing 3] It is the flow Fig. showing the procedure of judging the existence of a biomedical signal. 
[Drawing 4] It is the flow Fig. showing the procedure of judging lying-in-bed state and a bed leaving condition. 
[Drawing 5] It is an explanatory view explaining the setting approach of the gain in an AGC circuit. 
[Drawing 6] It is the graph actually outputted according to the example of this invention. 
[Description of Notations] 
1 Non -Invasion Sensor 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 

2 **** shows the word which can not be translated 

3 Jn the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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